and law, centre for research on economic relations, Mid sweden university, sundsvall, sweden ABSTRACT This explanatory paper describes and analyses which types of information professional property appraisers perceive to have the most impact on a commercial property's estimated market value, which information sources they primarily use, and how reliable they perceive the information sources to be. The paper also investigates whether appraisers' perceptions differ depending on the location of the business. A sample of 67 authorised property appraisers in Sweden was surveyed using the repertory grid technique as a questionnaire tool (to investigate unconscious behaviour), and nonparametric statistics. Analyses of the data show that four types of information have the greatest impact on estimated market value: the local environment and location are perceived as reliable, and property appraisers have confidence in those assessments; rental income seems problematic, because the property owner is the major source of information; and property appraisers are not confident in assessments based on discount rates. This pattern holds for various geographical locations.
Introduction
The appraisal process can be described as a function of information (Gallimore, 1996) . Property appraisers gather, analyse, interpret and assess various kinds of information from different sources to estimate the value of commercial property (Tidwell & Gallimore, 2014) .
Because property appraisal is by nature an approximation, the process is affected by uncertainties. According to French and Gabrielli (2005) , uncertainties in available information about both the property market and the property object affect the estimated value of a specific property object regardless of the valuation model used. Öhman, Söderberg, and Uhlin (2012) point to a lack of research on assessments of various types of information used in valuation models at the property object level. also call for studies of how professional property appraisers rank the importance of various information types for assessing commercial properties. Behavioural research may help by capturing appraisers' unconscious KEYWORDS assessment of information; behavioural research; commercial properties; information sources; property appraisers thinking -what is going on 'inside their minds' . Traditional surveys, which often measure responses on scales suitable to statistical analyses, fail to measure what appraisers believe about what they think and do (Klamer, Bakker, & Gruis, 2017) . The repertory grid technique may provide more genuine answers about appraisers' inner thoughts (cf. Kelly, 1955) .
Property appraisers' lack of confidence in appraised values is related to uncertainties at the property market level (Tidwell & Gallimore, 2014) . For example, behavioural studies have found that property appraisers who work in unfamiliar markets anchor their valuations on anonymous experts' opinions (Diaz & Hansz, 1997 , 2001 , but this anchor behaviour is not found in familiar markets (Diaz, 1997) . Diaz and Hansz suggest that when property appraisers experience increased uncertainty, they use information they would not normally consider reliable. According to Levy and Schuck (1999) and Baffour Awuah and GyamfiYeboah (2017) , lack of reliable data increases the probability of errors in the valuation statement.
Lack of reliable data also increases the risk of client influence. Several studies have investigated client impact on property appraisers' value estimates (e.g. Amidu, Aluko, & Hansz, 2008; Kinnard, Lenk, & Worzala, 1997; Levy & Schuck, 1999 Mwasumbi, 2016; Nwuba, Egwuatu, & Salawu, 2015) . According to Levy and Schuck (2005) , clients can have a central position and affect property appraisers in several ways, including through the information they supply. Property valuation may be problematic if appraisers depend on client supplied information that may be both uncertain and important in estimating the value.
Previous research (Diaz, Gallimore, & Levy, 2002 Hordijk, Nelisse, & KoerhuisGritter, 2011) demonstrated that property appraisers' performance differed in various geographical settings such as different counties. For example, Hordijk et al. (2011) showed that information sources and information reliability differed among valuation practices in France, Germany, Italy, The Netherlands, Portugal, Russia, Spain and the UK. Differences have also been found between territories with a high degree of autonomy. Lim, Adair, McGreal, and Webb (2006) found evidence of significant differences between professional property appraisers in Hong Kong and mainland China. (In 1997, Hong Kong became a special administrative region of China with a high degree of autonomy). Those differences are found in both appraisal behaviour and the information used to perform appraisals.
The purpose of this paper is to investigate which types of information professional property appraisers perceive to have the most impact on a commercial property's estimated market value. The paper also focuses on the sources from which this information is gathered and how property appraisers perceive the reliability of the information (i.e. their assessment confidence), and investigates whether there are differences in the use of information types depending on geographical location.
The current study uses Swedish data. The Swedish property market, with a public land registry of individual data on domestic properties and consistently applied laws and regulations to uphold private property rights, is internationally recognised as transparent (Jones LaSalle Global Real Estate Transparency Index, 2016) . Like some other countries, Sweden has no rental or operational cost indices, and its commercial property contracts are not publicly accessible (Englund, Gunnelin, Hoesli, & Soderberg, 2004) . However, such data may be supplied by consultant companies and definitions of operational costs and their components are presented, for example, in the IPD/SFI Tutorial for valuation. According to Englund et al. (2004) , information that is accessible to the public is often produced by property consultant companies and often based on incomplete data. Lind and Lundström (2009) argue that consulting firms' reports are used by appraisers as reliable sources of information, which may bias property valuations since the information may be based on unjustified assumptions.
Swedish commercial lease contracts differ from those in other European property markets in several ways: Swedish property owners provide operation and maintenance as part of the total rent; Swedish office leases are short term, and most contracts are written according to a standard template (Nordlund & Lundström, 2011) . In the international context, the Swedish property market is relatively small. Nordlund and Lundström (2011) estimate the average transaction volume of commercial properties at 100 billion SEK per year, equivalent to an annual turnover of 10% of the commercial property portfolio's market value.
Local commercial property markets vary in overall value and in number of transactions. Of Sweden's commercial properties, 50% are in Stockholm (the capital of Sweden), 25% in the County of Västra Götaland (including Gothenburg, Sweden's second largest city) and the County of Skåne (including Malmoe, the third largest city), and the remaining 25% in the rest of Sweden. The type of owner also differs between areas (NAI Svefa, 2017; Nordlund & Lundström, 2011) . In Stockholm, commercial property owners are primarily institutional, while in Malmoe many owners are private. There is a mix of owners in Gothenburg, many of them municipal. Englund et al. (2004) argue that rental forecasts may differ among Stockholm, Gothenburg and Malmoe because Stockholm is a more sophisticated market with a larger proportion of institutional investors. Regional differences in market volume and property owners may influence the market segments' transparency and create differences in the availability of information. Crosby, Devaney, Lizieri, and McAllister (2018, p. 657) state that 'thin trading in real estate markets typically results in poor information flows, which vary over time and among market segments' . Property appraisers in smaller markets may normally have less access to public and market information. Therefore, different information sources may be available in smaller market segments than in larger market segments.
Swedish property appraisers are authorised by the non-political, non-profit organisation, Samhällsbyggarna ('Swedish Professionals for the Built Environment') and are assumed to follow the organisation's code of ethics and valuation principles (Lundström, 2005) . The organisation is intended to produce qualified appraisers who can undertake property valuations for various clients without question. Independence is one of four basic requirements in the organisation's statutes for the general authorisation of an appraiser of commercial properties. Most authorised Swedish property appraisers tend to use the discounted cash flow method (McParland, Adair, & McGreal, 2002) , which is appropriate for calculating market values for financial statements or annual accounts (Nordlund, 2008) . Findings from Nordlund (2008) also suggest that Swedish property appraisers have three fundamental inputs when using the discounted cash flow method: estimated net operating income (NOI), value at the end of the time horizon (normally 5 or 10 years) and discount rate (see also Lind & Nordlund, 2014) . The estimated NOI can be defined as future rental income (adjusted by vacancy rates and other losses) minus operating, maintenance and related expenses (Öhman et al., 2012) .
The Swedish commercial property market is an appropriate empirical base because of its transparency, including solid property rights, public land registry and authorised professional property appraisers. The Swedish commercial property market comprises a handful of local markets with different transaction volumes and types of domestic property owners.
Unlike markets in many other countries, Sweden's domestic commercial property market was not greatly affected by the global financial crises (Nordlund & Lundström, 2011) . The Swedish economy rapidly recovered from the crises, and at the time of data collection the Swedish commercial property market was relatively normal.
The rest of the paper is organised as follows: Section 2 describes the theoretical framework. Section 3 outlines the sample, data, and statistical techniques used, and is followed by Section 4, in which the empirical findings are analysed. The concluding Section 5 ends the paper by considering conclusions, implications, limitations and suggestions for further research.
Frame of reference

Theory of search and theory of choice: impact on estimated market value
Behavioural property research can be divided into various research streams or even categories, such as deviations from the normative appraisal process, comparable sale selections, appraisal biases and feedback (Black, Brown, Diaz, Gibler, & Grissom, 2003; Diaz & Hansz, 2007) . These categories are partly interrelated as they all are related to information.
During the appraisal process, property appraisers gather, analyse and interpret a large amount of information considered relevant to assess a property's estimated market value. The process can therefore be seen as a decision-making process consisting of a 'theory of search' and a 'theory of choice' (Cyert & March, 1963, p. 10) . Theory of search concerns property appraisers' decisions about which information sources to use. Theory of choice concerns their assessment of the selected information, resulting in an estimated market value (cf. Stabell, 1978) . Notably, the choice of information sources can greatly affect the output, and property appraisers can move back and forth between the two decision steps in the appraisal process. Figure 1 demonstrates a simplified appraisal process.
The arrows in Figure 1 illustrate that the information flow is the 'artery' in the appraisal process, where input has a direct effect on output. For annual statements, estimated market value is approximately equivalent to fair value, defined by the International Valuation Standards Committee (2013) as the estimated amount for which an asset or liability should exchange on the valuation date between a willing buyer and a willing seller in an arm's length transaction, after proper marketing and where the parties had each acted knowledgeably, prudently and without compulsion.
Regardless of the valuation method (e.g. sales comparison, income/capitalisation or discounted cash flow), different types of property-and market-specific information such as rental income, investments in the property, operating and maintenance costs, residual value, and cost of capital may have different impacts on estimated market values (Nordlund, 2008) . compiled information types from previous research (e.g. Figure 1 . Decision steps and information flows in the property appraisal process. Geltner, Miller, Clayton, & Eichholtz, 2007; Netzell, 2009; Nordlund, 2010) and interviews. These information types can all be related to estimations of the market value. One of the information types -rental income -includes historical, current and forecasted levels of income related to rents, leases and interest payments. The contractual terms of leases include the duration of the rental agreement and termination conditions. Vacancy rate includes current and projected vacant rentable areas. Location, of course, is a well-known information type in property valuation, related to features of the property's local environment, such as transportation, type of housing, neighbours and tenants. Information on condition and standards includes the age of buildings and refurbishments.
According to , the information type 'discount rate' , calculated on general societal and other more specific objects, captures the actual cost of the property's equity, return and risk. The residual value is the value remaining after the property's estimated economic life. Operating costs are typically utilities such as electricity and heating, and maintenance costs are incurred to preserve and extend the property's technical life. Investment needs include urgent maintenance, improvements, modifications and performance enhancements. Other cost-related information types are administration/ management and environmental pollution. Like operating and maintenance costs, management and administration costs depend on whether the function is in-house or outsourced. Environmental pollution costs may be incurred in properties with negative environmental impacts.
There will always be an uncertainty in the information used as input, and this uncertainty will transfer to the output (French & Gabrielli, 2005) . This suggests that various types of information have different effects on property appraisals and on estimates of property objects' market values. Nordlund's (2008) interview study shows that in valuation calculations Swedish property appraisers often use standardised inputs of market rent levels, vacancy rates, and operating and maintenance costs. Lind and Lundström (2009) highlight this use of standardised assumptions instead of object-specific information and further point out appraisers' underestimates of operating and maintenance expenses and vacancy rates. When Öhman et al. (2012) compared appraisers' forecasted NOI with figures reported in company income statements, they found systematic overestimation of NOI and suggested, in line with Lind and Lundström (2009) , that this is due to overestimates of rental revenue and underestimates of operating and maintenance expenses and vacancy rates. Nordlund (2008) also indicates that Swedish appraisers often extract the discount rate directly from transactions in the market (comparable sales).
First decision: Information sources to use
The first step in the simplified appraisal process outline in Figure 1 is the decision about which information sources to use. Appraisers collect property-specific information directly from the property object and the property market. They visually inspect the property and gather data about it and the property market from their own and/or branch-specific databases and property indices.
Uncertainty in the appraisal process exists as early as the gathering stage. 'Uncertainty is due to the lack of knowledge and poor or imperfect information about all the inputs that can be used in the valuation' according to French and Gabrielli (2005, p. 81) . They continue, 'If there is sufficient market evidence, the property appraiser will feel more certain of the market conditions' , while less market information will increase their uncertainty.
Types of information that can affect appraisal uncertainty are related to both the property object and the property market. Although most studies (e.g. French & Gabrielli, 2004; Tidwell & Gallimore, 2014) highlight inherent market uncertainty, some also include uncertainty in the property object itself. In Joslin, 2005 UK study, commercial property appraisers asserted the presence of uncertainty during the appraisal process. Uncertainty related to the property object was implicit in the object and its basic qualities such as condition, location and future plans for local development; uncertainty in the property market was implicit in current and future market conditions and in the ability of appraisers to observe market changes. Uncertainty was also related to the quantity and quality of available information and the appraiser's (lack of) experience working with comparable evidence.
Clients (property owners) may provide a wide range of private information about the property and its local market to property appraisers (Levy & Schuck, 2005) , including rental information (e.g. rental income, contractual term of leases and vacancy rates); the property's condition and standards; its location and local environment, and costs (e.g. administration, management and operating costs). Property owners have an information advantage because they hold property-and/or market-specific information that can affect the appraisal and that they can provide to the property appraiser directly or indirectly (Levy & Schuck, 1999 .
The client's role as an information provider is contradictory. Clients have the incentive of quality assurance to provide external market participants with accurate valuations and market credibility and thus may assist the property appraiser by providing information about the object or the market of which the property appraiser may be unaware (Crosby, Lizieri, & McAllister, 2010; Gallimore, 1996) . However, clients also have an economic incentive to act in their own self-interest (Levy & Schuck, 1999 . Depending on the purpose of the appraisal (for use as collateral for obtaining credit or preparing annual accounts), clients may want a higher or lower estimate of the property's value. Previous research (Chen & Yu, 2009; Levy & Schuck, 1999 suggests that clients have 'information power' , meaning that their information can bias the appraisal. Levy and Schuck (2005) distinguish between information power and expert power as means of influence by defining information power as clients' control over information relevant to valuations and expert power as clients' expertise in property and the practice of valuation. Those two are difficult to distinguish because they are interconnected through property owners' unique knowledge and information about the property object and the local market.
Figure 2 summarises information sources and information flows. On the right side of the figure, direct information flows from the property object and the property market to the appraiser; on the left, indirect information flows from the property object and the property market, via the property owner, to the property appraiser. This demonstrates the role property owners can play as information providers, which can lead to conscious or unconscious client influence.
Although several types of information, including the basic qualities of the property object and comparable properties have more or less impact on the appraisal process and the property's estimated market value, those information types will be perceived as more or less uncertain depending on the availability and quality of the information sources.
Second decision: assessment of information
The second decision step in the process is information assessment. Lack of confidence in value judgements is often related to market uncertainty (Tidwell & Gallimore, 2014) , and in the appraisal process 'uncertainty will arise in the valuer's mind' (Mallinson & French, 2000, p. 14) due to perceived difficulty in assessing either the market or the individual property in relation to the market. The ability of property appraisers to process available information in a consistent manner is therefore essential (Gallimore, 1996; Joslin, 2005) .
Consistency may be equivalent to knowledge of the task. Property appraisers credited by a professional organisation should have the expert knowledge required by the organisation's statutes. This makes them self-confident and reduces some of their appraisal uncertainty, especially when deciding what type of information and which sources to use. Their expert knowledge includes theoretical knowledge in areas fundamental to commercial property valuation, practical experience and current knowledge of the market (see guidelines, e.g. Royal Institution of Chartered Surveyors (RICS), 2014; for international and UK professionals and Bellman & Lind, 2015, for Swedish professionals) .
A requirement of joining the profession includes refusing assignments above the prospective professional's capability or enlisting other experts with the necessary knowledge. Professional appraisers who perceive the information input as difficult to assess because of unreliable information or lack of knowledge can ask for a second opinion from in-house colleagues or other market experts. French and Gabrielli wrote that 'the degree of the uncertainties will vary according to the level of market activity. The more active a market, the more confidence will be given to the input information ' . (2004, p. 484) . The estimated market value is always related to uncertainty, as indicated by Lorenz, Trück, and Lützkendorf (2006) , who argue that uncertainty arises due to a lack of knowledge or imperfect information about all the inputs that can be used in an analysis and it is likely that eliminating uncertainty will not be possible since no one will have perfect knowledge about all the circumstances that can impact on the outcome' (p. 405).
Market transparency: geographical differences
In their (2005) study of the German property market, Schulte, Rottke and Pitschke's argue that the concept of transparency is not clearly defined in the literature. A transparent market provides as much information as possible for all market participants, thus minimising information asymmetry (informational advantages of some market participants over others). To attain a highly transparent property market, it is crucial to ensure that reliable data from different submarkets (e.g. market rents from the rental market or property rents and yields from the investment market) are equally accessible to all participants. Crosby et al. (2018) argue that mature and transparent commercial property markets such as that in the UK are often regulated by a mix of government legislation and professional institutions. In the UK, appraisal behaviour is monitored by professional bodies such as the Royal Institution of Chartered Surveyors (RICS), which produces guidelines and professional standards for property appraisal. These guidelines and standards state that an appraiser must always act independently and objectively (Royal Institution of Chartered Surveyors [RICS], 2014; as cited in Crosby et al., 2018) . In less mature and transparent commercial property markets, professional institutions are not particularly well developed. Crosby et al. (2018) suggest that it is therefore more likely that appraisals in markets with low trading may be biased by client influence, and they question the quality of appraisal-based information in these markets, particularly in regard to estimated market value.
Chen and Yu's (2009) comparative study of Taiwanese and Singaporean appraisers' perceptions of client influence demonstrated that such influence exists in both countries, and that the most common source of client influence is the clients' use of their knowledge of market transaction data to affect the valuation. This was especially visible in Taiwan, where market-and property-specific information was less available than in Singapore. In fact, lack of transparency was identified as the main cause of client influence, since clients tend to take advantage of their information power. Moreover, the study showed that most appraisers' confidence in their valuations grew with greater access to information. Chen and Yu (2009) also found that as property appraisers' local knowledge and experience increased, so too did their confidence and ability to resist client influence. Lim et al. (2006) found differences between the Chinese and Hong Kong territories in the use of information and in appraisal behaviour related to client influence and access to market information. Their study concluded that in terms of client influence there was a greater investment focus on valuation in Hong Kong than in China. In assessing reliable data, there was a large difference between the territories because China, with a relatively new regulatory framework not yet highly transparent and consistent, lacked public registers with accurate, reliable, and comprehensive transaction data. It also seemed more common to use sources from private research or field investigations in Hong Kong.
Frame of references summary
This section demonstrates that different types of information, such as rental income, contractual terms of leases, vacancy rate, location, local environment, conditions and standards, discount rate, residual value, operating and heating costs, maintenance, investment needs, administration and management, and environmental pollution can all have a high or low impact on the property's estimated market value. In simple terms, appraisers need to make two main decisions to reach an estimated market value.
In the first decision, appraisers need to decide which sources to use for different types of information and how much to rely upon property-specific, market-specific and/or property owner supplied information. In the second decision, appraisers assess various types of information; their assessment confidence can depend on whether and to what degree they see the information types as reliable, easy to assess and/or in need of two or more opinions.
Appraisers in different market segments in the same country may differ in the information sources they use and their confidence in assessments based on those sources. These differences may be due to differences between local markets or geographical areas, especially differences in size.
Method
Population and sample
The population of Swedish authorised property appraisers at the time of the study was 138. All these appraisers were invited to participate in the study by email and by letter. After several declined because of parental leave, high workload or other reasons, 67 appraisers participated. Table 1 shows a male-dominated profession, with men comprising 79% of appraisers in Sweden. The population is also relative old, with 19% born in or before 1949 and a relatively large proportion of those authorised by the year 1994 still active at the time of the study.
Individual background variables of the population were taken from the Samhällsbyggarna's list of members. The authorised property appraisers who participated in the study were compared with the total population and the study group's distribution was similar to that of the population, which increases the study's validity. Table 1 also shows the respondents' places of business related to the other background variables. The gender distribution was similar among geographical areas, but there was a higher share of women in Malmoe (31%) than in the other cities. This is probably related to the observation that those in Malmoe are also somewhat younger than the other appraisers and were authorised later.
Research design and data collection
Structured face-to-face interviews were conducted, and data collected, primarily using the repertory grid technique based on personal construct theory (Kelly, 1955) . Personal construct theory suggests that individuals construct their worlds on previous experiences (e.g. educational, professional, etc.) stored in memory. This may be because the human mind uses several systems to construct perceptions of acts, events, people, places, things or objects (Wright & Lam, 2002) . Shared experiences among individuals may result in shared or similar perceptions of the world or specific entities (Hofstede, Hofstede, & Minkov, 2010) . Kelly (1955) originated the repertory grid technique, which can be used to explain and understand how people, both individually and in groups, perceive the world around them (Gaines & Shaw, 2009 , 2010 . The first and second steps in gathering data using this technique are selecting elements and eliciting bipolar constructs. The final step is scoring the elements in terms of the constructs (Fransella, Bell, & Bannister, 2004; Jankowicz, 2004) to reveal their relationships. This technique is considered to have high reliability and known to be little influenced by interviewer effects (Wright, 2004) .
The repertory grid technique can be used in different ways, depending on the purpose of the study and the population. For example, grid forms can be used on which individuals choose their own elements and constructs (Hisrich & Jankowicz, 1990; Jankowicz & Hisrich, 1987; Wilson, Carter, Tagg, Shaw, & Lam, 2007) . Another way, if the population has shared experiences and may construe the world in similar ways, is to use common elements and/ or constructs. Common elements and constructs have been used in the property appraisal context (Bellman, Lind, & Öhman, 2016; and in contexts such as decision-making by lending officers (Rad, Yazdanfar, & Öhman, 2014) , auditor assessments (Öhman, Häckner, Jansson, & Tschudi, 2006) , and managers' and employees' perceptions of performance appraisal systems (Wright, 2004; Wright & Lam, 2002) . The use of common elements and constructs in this study (constructed from previous research and pilot study responses) allowed us to aggregate and analyse the data. The results can also be analysed in different ways, and similar to Greenhalgh and Chapman (1998) and Rad et al. (2014) , the grid data in the present study were analysed using a number of statistical methods.
To strengthen the study's validity and reliability, three informed respondents, who did not participate in the main study, were interviewed in a pilot study. This was done to ensure that the grid form (i.e. the elements and constructs) and the background questions would be perceived as relevant by the respondents in the main study (cf. Jankowicz, 1990 Jankowicz, , 2004 . Data collection was carried out at the end of 2010 and in 2011 (6 and 61 interviews, respectively). It took the respondents in the main study about one to two hours to complete the interview and fill out the grid form. This study is part of a large Swedish research project using 13 predetermined elements (i.e. information types), based on previous research (e.g. Geltner et al., 2007; Netzell, 2009; Nordlund, 2010) and pilot study interviews. The grid form was based on aspects relevant to an appraisal of a commercial property object for a financial statement. Since the findings of McParland et al. (2002) indicate that it is likely that most authorised Swedish property appraisers use the discounted cash flow method, and both property-specific and market-related data are required when using this method (Nordlund, 2008) , several of the elements used in the grid form are related to that specific method. In the end, 13 elements were used in the grid form as follows: (A) vacancy rate, (B) condition and standards, (C) location, (D), maintenance, (E) contractual terms of leases, (F) environmental pollution, (G) administration and management, (H) residual value, (I) local environment, (J) investment needs, (K) discount rate, (L) operating and heating costs, and (M) rental income.
In the overall research project, the grid form consisted of 17 bipolar constructs. This article uses seven of these constructs based on previous property research (Chen & Yu, 2009; French & Gabrielli, 2005; Levy & Schuck, 2005; Nordlund, 2008; Tidwell & Gallimore, 2014) : (1) information comes, to a small-large extent, from the property owner, (2) assessment is based, to a small-large extent, on property-specific information, (3) assessment is based, to a small-large extent, on market-specific information, (4) information is slightly-highly reliable, (5) information is difficult-easy to assess, (6) assessment requires many-few second opinions and (7) information has little-major impact on the property's estimated market value. Each construct is ranked on a 7-point Likert-type scale with endpoints at 1 and 7 (cf. Stewart, Stewart, & Fonda, 1981) and respondents in the main study were asked to indicate their perceptions of each element on the grid form using the scales for the constructs.
Data analysis
Data from the 67 respondents were analysed stepwise: first at an aggregated level, then at the level of four geographical groups. Descriptive analyses follow the property appraisal process decision steps in Figure 1 , starting with the output of the appraisal process (i.e. estimated market value), followed by information sources, and assessment of information.
First, categorical analysis was conducted on the whole sample of respondents' average scores for the 13 elements (i.e. information types) in the appraisal output (i.e. the impact of the information type on the estimated market value, Construct 7). The information types categorised as having a strong impact on the property's estimated market value were then analysed further. In this step, as in the following steps, the 7-point scales for the bipolar constructs were divided into three response categories: 1.0-3.0 = low, 3.1-4.9 = moderate and 5.0-7.0 = high.
Information sources were investigated on the scales of 'property owner' (Construct 1), 'property object' (Construct 2) and 'property market' (Construct 3). Information from the property object and the property market can both be categorised as coming from indirect and direct sources, because such information can also come from the property owner. An information source index was constructed from the respondents' mean scores on Construct 2 (reversed) and Construct 3. The information source index scale ranges 1-7. A high ranking of property object as information source is indicated by 1, and a high ranking of property market as information source is indicated by 7. Since Construct 1 (the property owner) is a mediator of information, it was reported separately, meaning that this construct was not included in the information source index.
Information assessment was investigated on the scales 'information reliability' (Construct 4), 'assessment difficulty' (Construct 5) and 'need for second opinions' (Construct 6). An assessment confidence index was constructed based on the mean scores of the elements of these three constructs. The index scale ranges 1-7, with low confidence indicated by 1 and high confidence by 7.
Geographical differences between the respondents were analysed in two phases according to the location of the respondents' place of business. Analysis of the four geographical groups (Stockholm, Gothenburg, Malmoe and other cities), was followed by an explicit analysis of the largest market, Stockholm, versus the smallest markets, the 'other cities' .
A Kruskal-Wallis test was conducted to determine any statistically significant differences due to geographical location. Each high-impact information type's scores on the information source index, the property owner (Construct 1), and the assessment confidence index were tested across the four geographical groups. A level of p ≤ .05 was chosen to indicate significant differences across geographical groups. The significant differences were used together with the mean ranks of the geographical groups to decide which market segments (and information types) to analyse further. This resulted in a focus on two geographical groups (Stockholm and 'other cities').
A Mann-Whitney U test was conducted to examine significant differences between the largest market (n = 20) and the cities from the smallest markets (n = 21). A Bonferroni adjustment α level of .025 was used to assess statistically significant differences between Stockholm and 'other cities' . The effect size (r = z/√N) was also calculated as an indicator of significant differences, with .3 indicating a medium effect and .5 a large effect (cf. Cohen, 1988) . Only mean scores are reported in this article (even though the two rank tests above compare median scores). Means are normally used when reporting data based on a repertory grid study (e.g. Gaines & Shaw, 2009) ; in this case, they also provide uniform reporting of all data (scales, index, etc). Figure 3 illustrates the high-impact information types on the scale 'information has little (1) to major (7) impact on the property's estimated market value' . The right side of the scale shows rental income (6.57), which has by far the highest impact on the market value. Location, discount rate and local environment also have a high impact on market value. All mean scores are shown in Appendix 1.
Results and analysis
Impact on estimated market value
Overall, four types of information seem to have a particularly high impact on properties' estimated market values (over 5 on the scale). Accordingly, rental income, location, discount rate and local environment are discussed further in the subsections below. This paper does not examine why those four information types are perceived as most influential. However, one explanation could be that property appraisers in Sweden primarily use discounted cash flow analyses, especially when valuing commercial properties for financial statements (Nordlund, 2008) . These four information types are considered income-related and future-oriented, and therefore related to cash flow forecasts and able to affect estimated property market values (cf. Lind & Nordlund, 2014) 
Information sources
The mean scores of the information source index in Figure 4 show whether the high-impact information types are gathered primarily from the property object or the property market. The left side shows information types based more on property-specific information than on market-specific information; the right side shows information types based mainly on market-specific information.
In Figure 4 , property appraisers rank the two information sources relatively equally when gathering information on rental income, local environment and location. However, the discount rate (mean 5.34) consists of information gathered mainly from the property market and in this case seems to be the most problematic information type, since property market information can be limited.
Although the Swedish market is relatively transparent, there are opportunities for property owners to influence valuation by supplying information they consider essential. Figure  5 illustrates that certain information can come mainly from the property owner. As can be seen, in contrast to discount rate, location and local environment, rental income scores high on this scale (mean 5.82).
In this case, the most problematic information type is rental income, since it depends on the property owner as a mediator of information. This could be an effect of the lack of public rental information (Englund et al., 2004) . The information power that property owners possess over main information sources in the first decision step can be particularly problematic if the owner tries to influence the valuation. This can occur by their consciously or unconsciously withholding information or supplying misinformation (Levy & Schuck, 1999 . Such uncertainty will follow the information flow to the estimated market value (French & Gabrielli, 2005) .
The other high-impact information types (location, local environment and discount rate) do not suffer from the indirect mediator effect of client influence because they are gathered more or less directly from the sources. Although discount rate stands out as it consists mainly of information gathered from the property market. In contrast, location, local environment and rental income are gathered from both the property object and the property market. Figure 6 represents the property appraisers' perceptions of the four high-impact information types. The left side symbolises low assessment confidence. Remember that the mean value is based on the mean scores of the underlying constructs (i.e. information reliability, difficulty of assessment and need for second opinions). As can be seen, property appraisers have high confidence when assessing information about location, particularly, and local environment (over 5) in the second decision step. For these two information types, the findings seem consistent with findings from French and Gabrielli (2004) , who reported that property appraisers working in a highly transparent market are confident in their assessments. According to the assessment confidence index, property appraisers have moderate confidence when assessing information about rental income and discount rate.
Assessment of information
Appraisers have relatively low confidence in assessments of rental income, which may be connected to client pressure in the first decision step. Discount rate is scored close to 3 and perceived as the most problematic type of information to assess. Knowledge and experience of assessing this type of information may not be satisfactory and/or the information may not be perceived as reliable. Related to this, previous research has found systematic overestimation of rental income (Lind & Nordlund, 2014; Öhman et al., 2012) .
Lack of knowledge and imperfect information are closely connected to assessment uncertainty and lack of appraiser confidence (French & Gabrielli, 2005) . One explanation, in line with previous research (Englund et al., 2004; Lind & Lundström, 2009) , is that appraisers use standardised assumptions from consulting firms' reports as explicit property market sources. This indicates that market information may be limited as a main source, even in the highly transparent Swedish property market. According to Tidwell and Gallimore (2014) , lack of confidence can be related to market uncertainty, and Chen and Yu (2009) also found that appraisers with less access to information have lower assessment confidence.
Geographical differences
Overall, the respondents' perceptions were rather similar over geographical areas. However, there were some significant differences. Table 2 summaries the mean scores for all respondents, and the significant differences across the four geographical groups are marked.
As can be seen, the information source index does not show any statistically significant differences across the groups, which indicates that the respondents use about the same combinations of property and market sources. Regarding the property owner, a significant difference (p = .043) holds for discount rate across the groups. This indicates that there are geographical differences, and that some appraisers get this type of information from the property owner more often than others. The assessment confidence index also shows a significant difference (p = .024) according to rental income. Therefore, the two information types, 'discount rate' and 'rental income' , are of interest in relation to geographical differences. For more information about tests of significance across the groups, see Appendix 2. Table 3 shows mean scores and summarises the differences in the two information types between the largest market, Stockholm and the smaller markets. For tests of significance between these two groups and their calculated effect sizes, see Appendix 3.
Regarding the information source index, the two groups used property object and property market information similarly, but differed significantly (p = .005) on the role of the property owner as an information mediator. Information about discount rates comes to a small extent from the property owner regardless of geographical location (1.00 for Stockholm and 1.67 for other cities), and the small difference in practice is supported by the calculated medium effect size (.44).
Moreover, while the Stockholm group has moderate confidence in rental income assessment, the group of 'other cities' has high confidence in the measure (p = .001). The between-group difference has a large effect size (.51), which indicates a practical difference. Previous research (Englund et al., 2004) has reported more geographical differences than those reported here. For mean scores on each element and construct at the geographical group level, see Appendix 1.
Conclusions, implications, limitations and suggestions for further research
Considering the findings for the four high-impact information types, Figure 7 illustrates a revised model of the two decision steps in the property appraisal process (previously illustrated in Figure 1 ).
The revised model indicates that property appraisers have low or moderate assessment confidence in information sourced from the property market (exemplified by discount rate) or mediated by the property, as exemplified by rental income. These sources result in high or moderate uncertainty in the estimated market values. The findings also indicate that using a nearly equal mix of property object and property market information sources seems a 'good decision' , at least if the information flow goes directly to the second decision step, bypassing the mediation of the property owners. In this case, appraisers perceive high assessment confidence and low output uncertainty (exemplified by location and local environment).
This model contributes to property appraisal research into the first and second decision steps (i.e. the theory of search and the theory of choice) using different information types. Considering previous research, especially by French and Gabrielli (2005) , it can be argued that perceived uncertainty in the input information in the appraisal process will follow the information flow to the output of the estimated market value. This study highlights that high-impact information types differ from each other and that the first decision in the information gathering stage is critical to the entire process when using only one direct information source or clients as an indirect source. This seems to affect both perceived confidence at the assessment stage and final estimated market value. The findings reported here indicate some practical implications of the relative importance of decisions made using different information sources. Extended guidelines may help professional property valuers in several ways. They can be made aware of possible unconscious valuation errors arising from using sources without questioning them. Property owners can be particularly doubtful information sources because their self-interest may lead them to provide unreliable information. The singular use of the property market also seems problematic, since it does not include property-specific information. In the worstcase scenario, this can lead to decisions based on a valuation report that is more general and client-influenced than independent and property-specific. In turn, investors may be misled into expecting an unrealistic return on investments.
This study was limited by its small sample of 67 property appraisers surveyed in only one country, and the even smaller sample sizes during the focused study parts in various geographical areas of the country. This may have led to the relatively few geographical differences found here, despite apparent differences in local Swedish markets (cf. Englund et al., 2004 ) and geographical differences found in research from other countries (Hordijk et al., 2011; Lim et al., 2006 ) and points to a need for further studies on high-impact information types in various geographical settings.
A related suggestion for future research is to compare different information types and sources used by professional property appraisers, their perceived assessment confidence, and the impact of the outputs in more or less transparent markets. In relation to this, it would also be of interest to investigate appraisers' perceived client pressure and their perceived uncertainty at different stages in the appraisal process.
Finally, it seems fruitful to examine perceived key risk factors in various markets. For example, in Sweden, unlike in the UK, operational costs are included in total rent, and this affects how NOI is calculated. Such differences may have an impact on results, including assessment confidence in different information types, in various markets. 
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